Abstract
Introduction

54
Over the past three decades the declines of many chondrichthyan (sharks, rays, and chimaeras) 55 populations have become a significant environmental concern [1] [2] [3] . The declines are a consequence 56 [36] . However, apparent declines in catch and increases of fishing effort, the number of tangle net 114 boats fishing around the Aru Islands dropped to approximately 100 boats in 1996 [27] . Yet despite 115 the decline in the number of boats and catch of the target species, the fins from wedgefish had such 116 high value in the fin trade, the fishery was still considered economically viable and continued to 117 operate, albeit with fewer vessels. The tangle net fishery also began operating from other ports in 118
Indonesia, including Cirebon (West Java) from 1994 [38, 39] and the larger port Muara Angke 119 (Jakarta) with the earliest records from 1991 [40] . In 2000, 100 gillnet vessels based in Cirebon were 120 active [38] . In 2015, a total of 14 gill nets boats that fish in the Arafura Sea were reported to be 121 active in Bitung, North Sulawesi [41] . In Muara Angke in 2004, 13 vessels were recorded to be 122 operational in the tangle net industry, in waters around Borneo, Sulawesi and as far as West Papua. 123
The number of boats operating from Muara Angke declined to 7 in 2005 [42] . There is no catch and 124 size composition data available for this fishery, and the fishery as a whole is poorly defined and little 125 understood. National fisheries landings data, including landings data for the tangle net fishery, are 126 recorded as a single categories, such as "sharks" or "rays" with no species-specific details. There is 127 strong anecdotal evidence of declines of wedgefish and giant guitarfish in some areas Indonesia as a 128 result of this fishery [27, 35] . This raises concerns about the sustainability of the fishery and the 129 population status of many of ray species caught. 130 To achieve sustainable use of these species, managers and conservation practitioners need to 131 understand their population status, risk exposure, and resilience to fishing pressure and other 132 threats. This requires data on fisheries catch composition, changes in relative abundance, and their 133 interactions with fisheries. This information can then be used to inform the basis for the 134 development of local and international management plans and conservation action for these 135 threatened rays [43, 44] . The main aims of this paper are to (1) (Fig. 1) . Landing site surveys were conducted on 18 145 occasions, and for each visit the landing site was surveyed for 1-4 consecutive days, resulting in a 146 total 53 sampling days (SI Table 1 ). Informal interviews were conducted with the local fishers to 147 enquire about the fate of the catch, prices and products of the fishery, and destinations of the 148 various products. 149 150 Figure 1 . The location of the Muara Angke landing port and processing village in Jakarta (star), and 151 the location of Cirebon (diamond) and Benoa Harbour (triangle), Java Indonesia. 152 
153
The number of each species landed from a tangle net boat was recorded. Due to the large 154 number of landings and time constraints on each day surveyed, the number of specimens, biological 155 data and measurements could not be taken from all sharks and rays present. Only specimens that 156 could be accessed were surveyed, as randomised selection for sex/size was not possible. At the 157 Muara Angke fishing port, catch composition could only be recorded for a brief period while the 158 boats were being unloaded (Fig. 2a, b) . As catches were unloaded over an ~2 hr period, the sharks 159 and rays were placed into large hand-wheeled carts and taken to the adjacent village processing 160 area, located less than a kilometre from the fishing port itself. Within the village processing area, the 161 large sharks and rays from the tangle net fishery were typically taken to one of about 4 processing 162 'houses' (Fig. 2 d) . Species and size composition data was more readily collected during the 163 unloading from the boat at the fishing port. Similar data could be obtained at the village processing 164 area, often from the previous day's landings, but it was not possible to determine how many boats 165 they originated from if more than one boat had landed in the previous two days. On days when 166 catches were recorded in Muara Angke landing port, these catches were not examined again in the 167 village processing area. Due to the relatively low number of landings observed per trip, this issue was 168 rarely encountered (SI Table 1 ). In addition, landings from tangle net fishing boats operating in theoccasion. These catches arrived into the village processing area by freezer truck direct from Bali. 171
Often individual tangle net boats would come into port once a month, and on three occasions it was 172 possible to document the entire catch from these tangle net boats. These boats were recorded in 173 Muara Angke landing port in July 2004 , October 2004 and October 2005 , and will be referred as Boat 174
One, Boat Two and Boat Three, respectively. Boat Three included the catches of two boats which 175 landed on the same day. However not all catch was examined for one of the boats, therefore the 176 catches were combined and will be referred to as Boat Three. 177 178 Figure 2 . Tangle net fishery catches at Muara Angke, Jakarta: (a) Large bottlenose wedgefish 179
Rhynchobatus australiae unloaded from tangle net boats at the port; (b) Large stingrays being 180 processed at the adjacent village processing area; (c) Drying ray skins which will be used to make 181 stingray leather products such as wallets and belts; (d) Wedgefish landings from Arafura Sea at the 182 village processing area -Rhynchobatus australiae in centre of image highlighting the line of three 183 white spots (yellow circle) diagnostic in this species. 184 185 Catch composition of elasmobranchs from other fisheries were also recorded during the Muara 186 Angke surveys to allow for a comparison of the size composition of species between the tangle net 187 fishery and the other fisheries exploiting the same species. This included landings from small-mesh 188 gillnet (<20 cm mesh size) fisheries, Java Sea and Arafura Sea trawl fisheries, southern Java trammel 189 net fishery, and various hand-and long-line fisheries, which were operating out of the landing sites 190 surveyed (see [12] ). Similar to the tangle net fishery landings, only landed catch that could be 191 accessed when a boat was unloading could be surveyed and randomised selection was not possible. 192 193 
Biological data
194
When possible, the disc width (DW) for the Dasyatidae, Myliobatidae, Aetobatidae, Gymnuridae 195 and Rhinopteridae, and total length (from the tip of the snout to the tip of the upper lobe of the 196 caudal fin; TL) for the sharks and shark-like batoids (Pristidae, Glaucostegidae and Rhinidae) were 197 measured to the nearest 1 mm, and sex recorded. As the shark-like batoids were typically landed 198 without fins, an estimated TL was recorded when animals were landed without fins. Removal of fins 199 from these rays occasionally occurred following the landing, and after the weighing of specimens. 200
Total weight (TW) of whole individuals (fins attached and not gutted) was recorded to the nearest g 201 or kg (depending on the size of the individual), however, the vast majority of batoids and sharks 202 could not be weighed at the landing site. When large numbers of similar sized individuals were 203 observed, measurements were taken from a sub-set of whole individuals that could be accessed, 204 and used to estimate DW, TL and TW for the remaining individuals not measured. For the individuals 205 where the lengths were measured but not weighed, the weight of each individual was calculated 206 using the equation for the relationship between length and whole weight for the species (SI Table 2 ). 207
For species where a length-weight equation was not available, the estimated weight was calculated 208 using the equation from a morphologically similar species (SI Table 1 ). In instances when the size of 209 individuals for a particular species were not recorded, the weight was estimated using the average 210 weight of the individuals for that species. Total weight was then determined for each species landed 211 in the fishery. Details on the reproductive biology of each species recorded were reported in [12] Fig. 1 ). Both individuals were adult males and 277 both ca. 420 cm TL and estimated total landed weight of 220 kg (Table 2) . (Table 2 ). However due to the logistics of accessing these rays upon 283 unloading from the boat and the rotten state of the specimens, the estimates of numbers or size 284 was not possible for G. thouin. Yet, G. thouin individuals were present in a number of images taken 285 during surveys, so it is likely to be a regular catch in this fishery. Fourteen G. typus were recorded on 286 three occasions (Table 2) , however only a subset of specimens were able to be measured. Seven 287 were females, six males and one not sexed, with an estimated total landed weight of 386 kg (Table  288 1). 289
290
Family Rhinidae
291
Three species of wedgefish were recorded from Muara Angke landing port: the bowmouth 292 guitarfish Rhina ancylostoma, the bottlenose wedgefish Rhynchobatus australiae, and the eyebrow 293 wedgefish Rhynchobatus palpebratus. Rhina ancylostoma was recorded on 7 occasions over the 294 sampling period ( Table 2 ). The landed catch of R. ancylostoma comprised 15 females, 10 males, and 295 32 specimens counted but not sexed, with an estimated total landed weight of 4.4 tonnes ( Table 1) . 296
Females ranged from 139-250 cm TL and 22.9-133.6 kg, and males ranged from 130-260 cm TL and 297 18.7-150.3 kg, and only one unsexed was measured at 270 cm TL and 168 kg. Rhynchobatus 298 australiae comprised the largest component of wedgefishes in the Indonesia tangle net fishery and 299 the second most abundant species recorded (Table 1) . It was recorded on 8 occasions (Table 2 ) and a 300 total of 238 individuals with an estimated total landed weight of 24 tonnes, comprising 99 females, 301 18 males and 121 unsexed individuals. A subset of 29 individuals were measured, the majority of 302 which were females approximately 300 cm TL (Fig. 3a) . On one occasion, approximately 7.1 tonnes Table 1 ). 332
Glaucostegus typus
Rhynchobatus palpebratus was recorded on one occasion, with a total of 30 individuals but not 333 sexed, measured or weighed (Table 1) . 334 335 
Family Dasyatidae
345
Stingrays were present in every tangle net catch landed in Muara Angke (Table 2) . A total of 1130 346 stingrays, with an estimated mass of 30.2 tonnes, were recorded comprising 13 species from 8 347 genera (Table 1) . The most abundant stingray species were the pink whipray Pateobatis fai (9.6 348 tonnes; Fig. 3f ), broad cowtail ray Pastinachus ater (7.5 tonnes; Fig. 3e ), whitespotted whipray 349
Maculabatis gerrardi (2.3 tonnes; Fig. 3d ), Jenkin's whipray Pateobatis jenkinsii (2.7 tonnes; Fig. 4a) , 350 and the whitenose whipray Pateobatis uarnacoides (2.5 tonnes; Fig. 4b ). Other species that were 351 recorded were brown stingray Bathytoshia lata, leopard whipray Himantura leoparda (Fig. 3b) , 352 coach whipray Himantura uarnak (Fig. 3c) were close to the known maximum size (Fig. 3,4) . The majority of the specimens caught for each 360 species were near or at a larger size than their known size at maturity (Fig. 3,4 ; SI Table 3 
Family Aetobatidae
371
One species of eagle ray, spotted eagle ray Aetobatus ocellatus, was recorded in the tangle net 372 fishery on 8 occasions (Table 2) . A total of 45 individuals were observed, with an estimated total 373 landed weight of 1.8 tonnes (Table 1 ). This comprised of 21 females, 22 males, and 2 unsexed 374 specimens (Fig. 4d) . Aetobatus ocellatus specimens were mainly caught close to or at a greater size 375 than the known size at maturity ( Fig. 4d ; SI Table 3) . 376
377
Other families 378
Similarly, only one species of Myliobatidae was recorded, the ornate eagle ray Aetomylaeus 379 vespertilio, with an estimated landed catch of 1.1 tonnes, of which 5 were females, 1 male, and 5 380 unsexed individuals (Table 1 ). The specimens of this species recorded were all large, including one 381 160 kg female. They were recorded occasionally and comprised a small proportion of the total 382 landed catch during [2001] [2002] [2003] [2004] [2005] (Table 2) . A single Gymnuridae species was recorded, the zonetail 383 butterfly ray Gymnura zonura (Table 1) . Sharks were a minor part of the tangle net catch in the 384 Muara Angke surveys and rarely observed ( Table 2 ). All of the shark species represented less than 385 1% of the total catch (Table 1) . Carcharhinid sharks that were present in the fishery in small numbers 386 were the pigeye shark Carcharhinus amboinensis, dusky shark Carcharhinus obscurus (n = 2), bull 387
shark Carcharhinus leucas (n = 2), common blacktip shark Carcharhinus limbatus (n = 6) and tiger 388
shark Galeocerdo cuvier (n = 4). In addition, other sharks recorded from the fishery were the tawny 389 nurse shark Nebrius ferrugineus (n = 3) on one occasion, fossil shark Hemipristis elongata (n = 4) ontwo occasions, scalloped hammerhead Sphyrna lewini (n = 3) on 3 occasions, and great hammerhead 391
Sphyrna mokarran (n = 3) on 3 occasions (Table 1; Table 2) . 392
393
Variation in species composition between individual tangle net boats
394
For the three tangle net boats of which the entire landed catch was document, the most 395 abundant species was M. gerrardi, followed by R. australiae, P. ater, R. ancylostoma, A. ocellatus, H. 396 uarnak, and P. jenkinsii (Fig. 5) . Eighteen other species of elasmobranchs, comprising 10 ray species 397 and 8 shark species, were also recorded but in low numbers. All three boats fished in waters around 398
Kalimantan, however the species composition varied considerably between the individual boats (Fig.  399   6 ). Boat One reported fishing in waters around West Sumatra, to Riau Islands and Kalimantan, and in 400 less than 100 meters of water (Fig. 1) . From Boat One, 138 large rays representing 13 species, with 401 an estimated weight of 11 tonnes, and 4 large carcharhinids (2 species) were recorded. The most 402 abundant species for this boat was R. australiae with 69 specimens recorded (45.6%) (Fig. 6 ). Boat 403
Two was from Pontianak in West Kalimantan (Fig. 1) . A total of 111 specimens were recorded from 404
Boat Two, comprised of 106 medium-large rays from 13 species, with a total estimated weight of 4.8 405 tonnes, and 5 sharks (4 species). The most abundant species was M. gerrardi with 33 individuals 406 (29.7% of total catch) (Fig. 6) . The landed catch of R. australiae and M. gerrardi appeared to be an 407 inverse relationship between the Boat One and Boat Two (Fig. 6) . Boat Three (which comprised the 408 catches of two boats landed on the same day) was from Kalimantan ( Skins of stingrays, used to produce leather products, comprised the second most important 431 product in the tangle net fishery (Fig. 2c) . The species primarily used were from the genera 432 The tangle net fishery is highly selective for wedgefish and guitarfish over 130 cm TL and stingrays 451 over 50 cm DW (Fig. 3) as a result of the mesh size used. The smallest recorded individual caught in 452 this fishery was a P. uarnacoides of 51.7 cm DW and the largest recorded individual was a male 453 sawfish, estimated to be 420 cm TL. The smaller size classes for many of the species encountered in 454 the tangle net fishery are also caught as bycatch in numerous other fisheries operating in Indonesian 455 waters, including the trawls, hand-and long-lines, smaller mesh gillnets, and trammel nets (Fig. 7) . 456
All size classes of R. australiae are being caught by Indonesian fisheries; the neonates (~45 cm TL) 457 are caught as bycatch in small mesh gillnets; sub-adults (~90-130 cm TL) were recorded in the Java 458 Sea trawl fishery; the larger and mature individuals (>170 cm TL) were recorded in hand-and long-459 line fisheries (Fig. 7a) . Similar trends were seen for a number of dasyatid rays, with other life stages 460 from neonates to sub-adults are also being caught in other fisheries (Fig. 7b) . Catch of Maculabatis 461 gerrardi was recorded from small mesh gillnet fishery (~20-70 cm DW), the Java Sea trawl fishery 462 (~20-100 cm DW), and the trammel net fishery off southern Java (~30-70 cm DW) (Fig. 7b) . 463
Pastinachus ater was recorded in the hand-and long-line fisheries (~70-110 cm DW), compared to 464 typically larger individuals in the tangle net fishery (~80-150 cm DW) (Fig. 7b) . Pateobatis fai was 465 recorded in the Java Sea trawl fishery (~60-70 cm DW), in the Arafura Sea trawl fishery (~139-160 466 cm DW) and hand-and long-line fisheries (~65-160 cm DW) (Fig. 7b) . Pateobatis jenkinsii also 467 exposed to fishing throughout all life stages, from small mesh gillnets (~25 -75cm DW), hand-and 468 long-line fisheries (~40-100cm DW), as well as the tangle net fishery (~60-140 cm DW) (Fig. 7b) . 469
Catch of Pateobatis uarnacoides was recorded in the Java Sea trawl fishery (~30-60 cm DW), and in 470 the southern Java trammel net fishery (~25-55 cm DW) (Fig. 7b) . species comprised a small component of the total landings for these tangle net boats, with an 484 estimated landed catch of 6 tonnes ( Table 3 ). The majority of catch was recorded as rays with 485 estimated landed catch of 43.9 tonnes, and unknown shark species were recorded once with 200 kg 486 (Table 3 ). The local catfish species (Netuma spp.) was recorded from the tangle net landings, with an 487 estimated catch of 5 tonnes, while unknown 'mixed species' accounted for 8 tonnes (Table 3) . No Mixed species 2,000 6,500 (Fig. 8) tangle net boats, with the majority of catch beings rays. However, the current information is limited 522 in taxonomic detail, as the catch is grouped under single labels such as 'rays', 'sharks', 'wedgefish' 523 and 'mixed'. Thus the species, number caught and size composition information is limited. 524
Regardless, this demonstrates that wedgefish and giant guitarfish, appear to comprise a small 525 component of the fisheries catch today in Indonesia, compared to the extensive pre-1980's catches [27] . Increasing fishing pressure on the stingrays may also be resulting in population declines, 527 however there are insufficient data for stingrays in Indonesia to infer the extent of the declines. The 528 loss of large, benthic, soft bottom elasmobranchs may have significant ecological consequences, 529 altering important ecological processes. These rapid declines in wedgefish landings are consistent 530 with known declines globally [30, 44, 53, 54] , and supports the conclusion of ongoing population 531 depletion for wedgefish species in Indonesia. Despite 80% of the species caught in the fishery being 532 listed as threatened (Critically Endangered, Endangered, or Vulnerable) on the IUCN Red List of 533
Threatened Species, the current status of populations and the extent of declines for these rays are 534 uncertain, as there is no recent species-specific information for this fishery after 2005, requiring 535 further investigation. Thus it appears that these groups may be facing a widespread conservation 536 crisis [30] . 537
With the declines in wedgefish and giant guitarfish catch, the tangle net fishery now appears to 538 be reliant largely on the catch of rays for its viability as value for stingray leather has increased over 539 the past decade. The catch of R. australiae appears to have an inverse relationship with M. gerrardi, 540 where in cases when R. australiae catch is high, the catch of M. gerrardi is low. This difference in 541 abundance is a probable indication of the declining abundance of R. australiae in some areas, in 542 which case stingrays become the main catch. Both species are common demersal species in the 543 Indo-West Pacific, and occupy similar habitats and areas of inshore continental shelves waters to at 544 least 60 m [55, 56] . The time of year may also influence the catch, but more information is required 545 both on catch composition of this fishery throughout the year. The low number of sharks in the 546 tangle net fishery was also found in other tangle net fishery surveys [35, 38] . On one occasion, a 547 smooth hammerhead Sphyrna zygaena was recorded from the tangle net fishery in Cirebon [38] . 548
Whale sharks were recorded in 1988 and 2002 [35, 38] , but there have been no contemporary 549 records of R. typus caught in tangle net fishery. Non-elasmobranchs have been reported to be 550 caught in the fishery in low numbers as bycatch or by-products, including green turtle, Chelonia 551 mydas, and bony fish such as tuna recorded by the local name "tongkol" (Tribe Thunnini) [38] and 552 sea catfish under the local name "manyung" [=Netuma spp]. There is limited information on species 553 distribution, life history, habitat utilisation, and movement of shark-like batoid and stingrays 554 worldwide [44] . Research on spatial ecology for wedgefish, guitarfish and stingrays is urgently 555 required to identify critical areas (nursery or mating areas), seasonality of their habitat use, and 556 vulnerability of the habitats to anthropogenic impacts [43, 44, 59, 60] . 557
Misidentification of species can seriously compromise fisheries and conservation related research 558 and management initiatives. Rhynchobatus australiae is the most commonly caught wedgefish 559 species in South East Asia [49] , yet it commonly confused with other large species, in particular withpalpebratus does not occur in the Java Sea and other western fishing areas in Indonesia and all 562 images examined from landings during the market surveys in this study refer to R. australiae only. 563
Misidentification is further compounded by the ambiguity over the ranges of these species and their 564 occurrence in South East Asian fisheries [49] . For example, the broadnose wedgefish R. springeri 565 overlaps in distribution with R. australiae off Java and Sumatra and catches could possibly have 566 included this species. A single specimen of R. springeri was confirmed from the trawl fishery 567 operating out of Muara Angke [49] . However, the majority of wedgefish recorded from the tangle 568 net fishery were large females close to 300 cm TL, far larger than the maximum known size of 213 569 cm TL for R. springeri [47] . The other species are rarer in landings and possibly have more of a 570 restricted and even fragmented spatial distributions [49] . Taxonomic confusion is also apparent with 571 the giant guitarfish and stingray species in Indonesia and the tangle net fishery. Records of the 572 sharp-nose guitarfish Glaucostegus granulatus from the tangle net fishery operating in the Arafura 573 Sea in 1987, where it constituted 4.6% of the total landed catch [35] , is likely to be a 574 misidentification of G. typus. Prior to 2016, the range for Glaucostegus granulatus was poorly 575 described with no records to suggest that this species occurred in Indonesia, and is now known to 576 only occur in the northern Indian Ocean between Myanmar and the Persian Gulf [47] . Aetobatus 577 ocellatus was previously considered to be conspecific with A. narinari and certain colour variations 578 were previously considered to be a separate species, A. guttatus. However, [61] found that A. 579 narinari is restricted to the Atlantic Ocean and A. guttatus is a junior synonym of A. ocellatus. Thus, 580 only a single species is presently considered to occur in Indonesian waters. As the catch records may 581 comprise both M. gerrardi and M. macrura, the numbers presented may be an overestimation of M. 582 gerrardi catch. However, our data could not be retrospectively confirmed as either or both species. 583
Future research on this fishery should aim to investigate whether both species are present in catches 584 and, if so, in what proportions. 585
Elasmobranch populations can be sustainably fished [62] , but this is dependent on the species 586 biology and fishing pressure, and requires tailored management approaches [63] . In some fisheries 587 where only adults or juveniles are caught, higher levels of fishing can be sustained [64, 65] . One 588 approach for sustainable elasmobranch fishing is gauntlet fishing, where the fishery only targets 589 neonates, juveniles and sub adult classes, and the large adults remain unfished [64, 65] . This could 590 only be a possible strategy for Indonesia if all fisheries only take juvenile wedgefishes and stingrays. 591
Yet, all life stages of wedgefish, giant guitarfish, and stingrays from the tangle net fishery are 592 exposed to overlapping fishing pressure from multiple fisheries in Indonesia. The wedgefish, giant 593 guitarfish and stingray populations in Indonesia have no respite from fishing pressure to allow forpopulation recovery. The selectivity of large rays and their high economic value has been used as 595 justification for the continuation of the tangle net fishery [35] , without taking into consideration the 596 impact of other fisheries and the biology of the species. At the time of the landing site surveys a 597 number of the abundant species, e.g. R. australiae, individuals close to the known maximum sizes 598 were still being observed in the catches ( Fig. 3; Fig 4) . It therefore can be inferred, that the 599 populations of wedgefishes, giant guitarfishes, and stingrays are experiencing length selective fishing 600 mortality. It is expected that the individuals from contemporary populations would be reaching a 601
smaller maximum size and younger maximum age, than previous generations [66] . The majority of 602 the R. australiae, M. gerrardi, and P. uarnacoides specimens were large females, with 16 individuals 603 of R. australiae examined internally being pregnant [12] . Female R. australiae attain a larger size 604 than males, and therefore are more likely to be captured in the large-meshed tangle nets [12] . The 605 removal of large, breeding individuals from the population, causes a reduction in the reproductive 606 potential of chondrichthyan populations, resulting in rapid declines in the fished populations [64] . 607
Large bodied elasmobranchs typically have low reproductive rates and can only withstand modest to 608 low levels of fishing mortality [13, [67] [68] [69] . Combined with life history information, the magnitude of 609 Indonesia chondrichthyan catches, and the knowledge of the effects of fisheries on large species 610 that mainly takes adults [64, 70, 71] , it is likely that these populations of rays are experience 611 unsustainable levels of exploitation and have little potential for recovery without significant 612 reductions in fishing mortality. 613
Wedgefish and giant guitarfish have a higher than average population productivity compared to 614 other chondrichthyans, and therefore can potentially recover from population declines more rapidly 615 than other threatened species [15] . However, this will require significant reductions in fishing 616 mortality, and in cases where all age/size classes are fished, as in Indonesia, there are considerably 617 many management and conservation challenges to achieving sustainable outcomes. Wedgefishes 618 and giant guitarfishes are not managed in Indonesia [72] , or through international trade or fishing 619 restrictions. Given global concerns for this group of species, and the importance of trade in high 620 value fins and leather, use of international trade regulations such as CITES listing may help to 621 achieve positive conservation outcomes [3] . Rhynchobatus australiae and the common guitarfish, 622
Rhinobatos rhinobatos are listed on the CMS under Appendix II, and R. australiae, Rhynchobatus 623 djiddensis, Rhynchobatus laevis, and R. rhinobatos were listed on Annex 1 of the CMS Memorandum 624 of Understanding (MOU) on the Conservation of Migratory Sharks in 2018 [73] . These listings cover 625 migratory species that have an unfavourable conservation status, requiring only international 626 cooperation on their conservation and management, though CMS listing are non-binding, and 627
Indonesia is not a signatory to the agreement [74] . The families Rhinidae and Glaucostegidae have
